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(7) ABSTRACT

A toner cartridge memory for detecting a toner cartridge
information item is provided to shield a read/write circuit
substrate from the outside. If the read/write circuit substrate
is shielded from the outside, a shield member is anew
installed, thus leading to an increase in the manufacturing
cost of the relevant image forming apparatus. In order to
shield a radiant noise with a simple arrangement, an image
forming apparatus is provided which includes a unit detach-
ably mountable on a main assembly, the unit having at least
an image bearing member and a memory; an image writing
unit for writing an image on the image bearing member in
accordance with an image information; and a communica-
tion unit for communicating with the memory, in which the
communication unit is arranged under the image writing
unit; and the image writing unit functions to shield the:
radiant noise emitted from the communication unit.

5 Claims, 7 Drawing Sheets
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1
IMAGE FORMING APPARATUS
COMPRISING COMMUNICATION MEANS
FOR COMMUNICATING WITH A MEMORY

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image forming appa-
ratus for forming a toner image on a sheet material and in
particular to an image forming apparatus jointly comprising
a mechanism for supplying toner and a memory for recog-
nizing and storing the residual toner in the same mechanism.

2. Related Background Art

Conventionally, this type of image forming apparatus is
provided on its toner cartridge and jointly comprises a
non-volatile readable/ writable memory for retaining an
information item about the residual toner quantity and a
circuit substrate for reading/writing an information item
from/into this non-volatile memory. The toner cartridge
memory and the circuit substrate are provided apart from
each other and the exchange of information between them is
carried out without contact via a communicating antenna
(antenna part).

FIG. 7 is a schematically sectional view showing one
example of non-volatile readable/writable memory (toner
cartridge) provided on such an image forming apparatus.

Reference Numeral 1 denotes a main frame (main body of
image forming apparatus). Reference Numeral 2 denotes a
scanner unit. Reference Numeral 3 denotes a toner cartridge
and Reference Numeral 4 denotes a toner cartridge memory
part. The toner cartridge memory part 4 is arranged at the
front end of the toner cartridge 3 and comprises a read/write
circuit substrate 5, an antenna part 6, a convey guide unit 7
and a cable 8 for linking a read/write circuit substrate 5 with
an antenna part 6. The read/write circuit substrate 5 performs
communication with an engine controller (not shown) of the
main apparatus body 1. To perform the read/write of an
information item to the toner cartridge memory part 4, this
read/write circuit substrate 5 also makes a high-frequency
current flow into the antenna part 6 not in contact with the
same toner cartridge memory part 4 and generates a mag-
netic field (the magnetic-field generating region is as
illustrated). This magnetic field is used to accomplish com-
munication between the antenna part 6 (main apparatus body
side) and the toner cartridge memory part 4 (toner cartridge
memory side) and read/write a memory information item.
The electric control for generating this manetic field is
accomplished by means of the read/write circuit substrate 5.
The high-frequency current used here is generated by an
oscillator element in the read/write circuit substrate and its
frequency is set to the order of several tens of MHz. As a
result of this, radiant noises are generated from this read/
write circuit substrate 5.

In having a toner cartridge memory part 4 provided for
detecting an toner cartridge information item like this, a
countermeasure against radiant noises generated from the
read/write circuit substrate 5 must be taken. For example, it
is considered to shield the read/write circuit substrate 5 from
the outside.

If the read/write circuit substrate 5 is shielded from the
outside, however, a shield member is newly installed,
thereby entailing an increase in the manufacturing cost of
the relevant image forming apparatus.

SUMMARY OF THE INVENTION

The present invention is achieved in consideration of the
above problem and its object is to provide an image forming
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2

apparatus capable of shielding the radiant noise generated
from a communication part by using a simple construction.

It is another object of the present invention to provide an
image forming apparatus including: a unit detachably
mountable on a main assembly, the unit having at least an
image bearing member and a memory; image writing means
for writing an image on the image bearing member in
accordance with an image information; and communication
means for communicating with the memory, in which the
communication means is arranged under the above image
writing means; and the image writing means functions to
shield the radiant noise emitted from the above communi-
cation means.

Further objects of the present invention will be clear by
reading the following detailed description while referring to
the appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a laterally sectional view schematically showing
a periphery of a toner cartridge memory part according to a
first embodiment of the present invention;

FIG. 2 is a laterally sectional view schematically showing
a periphery of a toner cartridge memory part according to a
second embodiment of the present invention;

FIG. 3 is a laterally sectional view schematically showing
a periphery of a toner cartridge memory part according to a
third embodiment of the present invention;

FIG. 4 is a laterally sectional view schematically showing
a periphery of a toner cartridge memory part according to a
fourth embodiment of the present invention;

FIG. 5 is a sectional view of the periphery of the toner
cartridge memory part shown in FIG. 4;

FIG. 6 is a perspective view schematically showing a
shield structure of a read/write circuit substrate according to
the fourth embodiment; and

FIG. 7 is a laterally sectional view schematically showing
a periphery of a toner cartridge memory part in a conven-
tional image forming apparatus.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

First Embodiment

Referring to the drawings, a first embodiment of the
present invention will be described below.

FIG. 1 is a schematically sectional view showing the toner
cartridge memory part in an image forming apparatus
according to the first embodiment. Incidentally, in the appa-
ratus of the first embodiment shown in FIG. 1, the same
reference symbols are attached to those similar in function
and structure to constituents of the conventional image
forming apparatus described in FIG. 7 and the detailed
description thereof will be omitted here.

In an image forming apparatus 1 according to the present
invention, the bottom member 9 of a scanner unit part 2 is
made of a sheet metal. The bottom member 9 is electrically
connected to an unillustrated ground connection. The read/
write circuit substrate 5 is arranged at the lower part in the
simplified view of the projective plane of the scanner unit 2.

According to these constitutions, the radiant noise gen-
erated from the read/write circuit substrate 5§ and a emitter
element for outputting a high-frequency current is reduced
by means of a sheet metal of the bottom member 9 opposed
to the arranged plane of the high-frequency of the read/write
circuit substrate 5.
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In this embodiment, the read/write circuit substrate 5 is
arranged at the lower part in the approximately projective
plane of the scanner unit 2, but may be at the upper part if
arranged in the approximately projective plane.

Second Embodiment

Next, the second embodiment of the present invention
will be described with a focus laid on different points from
those of the first embodiment.

FIG. 2 is a laterally sectional view schematically showing
a toner cartridge memory part according to the second
embodiment of the present invention. Incidentally, also with
respect to the apparatus of the second embodiment shown in
FIG. 2, the same reference symbols are attached to those
similar in function and structure to constituents of the
conventional image forming apparatus described in FIG. 7
and the detailed description thereof will be omitted here.

In an image forming apparatus 1 according to the present
embodiment, the upper member 10 of a scanner unit part 2
is made of a sheet metal. The upper member 10 is electri-
cally connected to an unillustrated ground connection. The
read/write circuit substrate 5 is arranged at the lower part in
the approximately projective plane of the scanner unit 2.

According to these constitutions, the radiant noise gen-
erated from the read/write circuit substrate 5, specifically an
emitter element for outputting a high-frequency current, is
reduced by means of a sheet metal of the upper member 10
opposed to the arranged plane of the high-frequency of the
read/write circuit substrate 5. In this embodiment, the read/
write circuit substrate 5 is arranged at the lower part in the
projective plane of the scanner unit 2, but may be at the
upper part if arranged in the projective plane.

Third Embodiment

Next, the third embodiment of the present invention will
be described with a focus laid on different points from those
of the first embodiment and the second embodiment.

FIG. 3 is a laterally sectional view schematically showing
a toner cartridge memory part according to the third embodi-
ment of the present invention.

Incidentally, also with respect to the apparatus of the
second embodiment shown in FIG. 3, the same reference
symbols are attached to those similar in function and struc-
ture to constituents of the conventional image forming
apparatus described in FIG. 7 and the detailed description
thereof will be omitted here.

In the configuration of the scanner unit 2 according to the
present embodiment, the upper member 10 of a scanner unit
part 2 is made of a sheet metal. The upper member 10 is
electrically connected to an unillustrated ground connection.
The read/write circuit substrate 5 is arranged at the lower
part in the projective plane of the scanner unit 2 and between
the scanner unit 2 and the paper conveying route.
Furthermore, a convey guide 7 constituting the paper con-
veying route has a sheet metal 11 at its part. This sheet metal
11 electrically connected to an unillustrated ground connec-
tion. When charged and conveyed along this conveying
route, the sheet material is spontaneously attracted because
of being charged and thus conveyed stably, then conveyed in
contact with a mould member 12 but not with the sheet metal
11 of the convey guide unit 7. If this mould member 12 not
used, an insulating film becomes necessary for the sheet
metal. According to these constitutions, the radiant noise
generated from the read/write circuit substrate 5, specifically
a emitter element for outputting a high-frequency current, is
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reduced by means of a sheet metal 10 opposed to the
arranged plane of the high-frequency element of the read/
write circuit substrate 5 and a sheet metal 11 so arranged on
the opposite surface as to be opposed.

In this embodiment, a sheet metal of the upper member 10
was employed for the upper member of the scanner unit, but
even application of an arrangement similar to that of the first
embodiment can take an effect equivalent to or almost equal
to that of this embodiment.

Fourth Embodiment

Next, the fourth embodiment of the present invention will
be described with a focus laid on different points from those
of the first, second and third embodiments.

FIG. 4 is a laterally sectional view schematically showing
the periphery of a toner cartridge memory part provided at
an image forming apparatus according to a fourth embodi-
ment of the present invention and FIG. 5 is a sectional view
of the illustrated place of the toner cartridge memory part
shown in FIG. 4. By the way, also with respect to the
apparatus of the fourth embodiment shown in FIGS. 4 and
5, the same reference symbols are attached to those similar
in function and structure to constituents of the conventional
image forming apparatus described in FIG. 7 and the
detailed description thereof will be omitted here.

In an image forming apparatus 1 according to the present
invention, a scanner unit part 2 is equipped with a bottom
member 13 made of a sheet metal. The bottom member 13
comprises a lid part covering the upper surface and a lateral
part 13b covering the flank of the read/write circuit substrate
5 and is so structured as to envelop the whole upper part of
the circuit substrate 5. Besides, this bottom member 13 is
electrically connected to an unillustrated ground connection.
The read/write circuit substrate 5 is situated approximately
in the projective plane of the scanner unit 2. When the
antenna part 6 and the toner cartridge memory part 4
communicate with each other, a magnetic field is generated
around the antenna part 6 and the toner cartridge memory
part 4 (magnetic-field generating region is as illustrated).
Since the presence of a metal component (conductive
component) in this magnetic field disables the
communication, the sheet metal situated between the
antenna part 6 and the read/write circuit substrate 5 is so
located as not situated in this magnetic field.

Furthermore, in an image forming apparatus 1 according
to the present invention, a convey guide 7 constituting the
paper conveying route has a sheet metal 11 at its part. The
sheet metal 11 electrically connected to an unillustrated
ground connection. When charged and conveyed along this
conveying route, the sheet material 11 is spontaneously
attracted because of being charged and thus conveyed stably,
then conveyed in contact with a mould member 12 but not
with the sheet metal 11 of the convey guide unit 7. If this
mould member 12 not used, an insulating film becomes
necessary for the sheet metal.

According to these constitutions, the radiant noise gen-
erated from the read/write circuit substrate 5 is appropriately
reduced by means of a sheet metal 13 of the scanner unit 2
enclosing the periphery of the circuit substrate 5 and a sheet
metal member 11 of a convey guide unit.

Besides, locating this read/write circuit substrate 5 at a
position, hidden from the space opened in the sheet metal 13
for the cable 8 as shown in FIG. 6, can also reduce the
radiant noise still more effectively.

Meanwhile, in the above individual embodiments, a one-
piece type apparatus capable of charging, exposing and
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developing processes was decided to be used as the toner
cartridge, but a separable, not one-piece type, toner cartridge
may be applicable in place of this.

Besides, in the above individual embodiments, a laser
scanner unit was decided to be used as the image exposing
means, but an LED, an LCD or an analog copier with the
optical support stand may be applicable.

According to the present invention, as described above,
locating a read/write circuit substrate in the projective plane
of the image exposure means or between the image exposure
means and the paper conveying route takes the following
effect.

By jointly using the image exposure means or a constitu-
ent component of the paper conveying route as the shield
member to form a shield structure against radiant noises, the
radiant noise generated from the read/write substrate of a
storage medium (memory) can be appropriately reduced
without newly installing an additive component, or without
an additional manufacturing cost.

What is claimed is:

1. An image forming apparatus, comprising:

a unit detachably mountable on a main assembly, said unit
having at least an image bearing member and a
memory;

image writing means for writing an image on said image
bearing member in accordance with image information;
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communication means for communicating with said
memory; and

a guide part arranged under said communication means
for guiding movement of a recording material,

wherein said communication means is arranged under

said image writing means; and

wherein said image writing means and said guide part

have a shielding function of shielding against radiant
noise emitted from said communication means.

2. An image forming apparatus according to claim 1,
wherein said image writing means includes a case and
wherein said case of said image writing means performs the
shielding function.

3. An image forming apparatus according to claim 2,
wherein said case is at least partly made of a sheet metal.

4. An image forming apparatus according to claim 2,
wherein said case includes a bottom member and wherein a
material of said bottom member of said case includes a
metal.

5. An image forming apparatus according to claim 2,
wherein said case includes a top member and wherein a
material of said top member of said case includes a metal.
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